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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device that stably generates a clock synchronously with 
a reference signal with specified precision to cope with 
even a rapid change in the reference signal. 

SOLUTION: The semiconductor device is provided with N 
(N is an integer of 2 or over)-stages of delay elements 
that delays an external clock by 1/N clock each, a phase 
comparator that compares the phase of the clock delayed 
by the N-stages of the delay elements with the phase of 
the one succeeding clock of the external clock, a 
controller that receives the phase difference detected 
by the phase comparator to control a delay of the delay 
elements, and a selection unit that selects the delay 
clock most synchronously with the reference signal 
among the delay clocks generated from each of the 
N-stages of delay elements and delayed by 1/N clock 
each. 
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^4a*-e*>5 3/4^os/^iiif^ns/^(j)lc P3 

3 i fabtofj-rzmm* 

[0 0 6 6] ^/c, *38W<50HlficOJKffi2^«t-6¥-3|ft: 

mm\z£ti^ »^raffi*-T2^e>5eoai38ttsrffiffi 

^J^r lTl/4^p^^fofi^'>7 hLfc^p^/^ 
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[oo6 7] (mm<omms) ^tic, *«n<oi»K^ 

Jgffi 1 \Z 4 5^fr^fifroV>TEI 5 ^P>® 7 £/B^T 
mm&&®3 4 «SJ£tt£tl«3 5 fc, Mf»4 1 t 

m&nm<DB® i ^m«Ra>«bAciR^ 

[00 6 8] mi!SitttU«3 4 ft, liSSKT- 2 5 \Z 
T-FF42<*;, FF43^45^ «S**2**& 

5 tm^mmu&w^mmM^A 5 0 <t, exo 

R5 1 £fcJ:D«J«S*LS. 
[0 0 6 9] «»Etttil«3 5tt. »8*^2j&» 

£5K4 5* D^^g^s^ -ffSCHKifj:** < 

05|i/TtJ:?l:, XOfmffiS 2 <!;, FF53^ 30 

2 * & 5 <t c*sflts«ro«]E*T- 5 4 a* e> 

56<b, FF57^ EXOR5 8 & lr J: 5 «/S £ *L 
[0 0 7 0] fc*5, alJS*^ 2frt>5tm 
14, ^#ft{~{4, iiM^^-2^^ 5C0fpjn^— 0(0lf 

[00 7 1] »J«P«4 1I4, &tett&®6frbmZi£il 
6fl»i«ffl2K fflrS9itttti«3 4&t«it«|iH3 5 
^5>Ui* StL^ff -Srtca^JV^TaKiSS-T- 2 ^6 5 Oigl 
flt£r$'J$]-r 6 1» CO 3 o 

[0 0 7 2] *»^JBt«)»||3l:j:S«{(: 

-^r-f4, ffimnmvBm 1 -cr 50 
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[0073] 06*4, *wmmm<Dmmz\z.£z>*m 

*T-5 0£ii^, (b)f4«aBJt«»6(j:AA*ix5«*tt 
f§-*§\ (c)ttT-FF4 2^6ffl***t-65)-JW^/^, 
(d)!4FF4 3tttfj. (e)f4FF4 4ttWj, (f ) f4Sfi* 
^50 OjE#ib^(Dffl^, (g)fiFF45 <7)IE®KrfE 

1 FF4 5OHttft3#<0tt]*K (j)*4^7^>^5 2 

y-£ti^, (k)f4FF5 3ffl*, <l>f4«ffi3|i^5 6<OjE 
«»f^«FOtti*, On) f4 F F 5 7 <OjE«»fp«Ftf5ffl^. 
(n) &mmm* 5 6 O^ibf^^coai^, (o) f4F F 5 7 O 

[00 7 4] £i\ M51M^^[h35§ 3 4 cotbf^fco^r 

f4, F F 4 2 T^JH S tt, #JH £*bfc^VU* (c) f4, F 
F4 3, FF44ia?3 2 ^ o ^^ifjgStt, ii^/U 
*(e)£ It 2^c3o,^gtbfc^NVu^^rFF4 4 

[0 0 7 5] FF4 2t^^^/<yM 

(c)*4, &mM^2fab5<Dmmwkmc % MM J i8:%: : &-r 

5g^*^4 6^^50frJ:!9 5/4 ^ n y*Wt$^ 
t>tltz'&\Z (IH6{^-r(f)X«(h)) , FF45C77 

U^Vu^dSFF4 5m*(g)X#4(i) t UXUi**tt 

So 

[0 0 7 6] EXOR5U4, F F 4 4 tb^3 <i: F 

F45W^^^rit^L, FF44ffi^3i:FF45^i: 
^^LV>#^^fi s aSS3B-T-2^e> 5 COiiHg^^^x- 
*55g , ^^{s#^:, FF4 4ta^<^FF4 5W^i^ 
S*5»-&lcf4, 3BIESR-7-2^& 5 gjgte^/J^^B' 

[0 0 7 7] fip*, x a§jS*-7-2^P>5cO«jffittd5EU^ 
*&fw|4, FF45{jBMH60(g)|:^fj:5/^q 
^^ff-§-i:^5/c^, FF4 4tB^(e)co^D-/^{f-^ 
ir^n^^copj^^— S-r^o *:<K>Tz.#)^ EX OR 5 1 
f4, »IE*^ 2 a> 5 cOaijgffi^ jE**»ffifir-ttfP L 

®§i4 1 irffl^-rSo 

[oo78] -^-e, ^a*o«#-e«ji*^ 2 *>e> 5 
^«i«*s/h*<*5i:i:fcj:5, 8K3R74 6H5 

m^\zn, FF4 5m^jf4, me^-rco^-tx 5 

^<0^|C|4, EXOR5 1J4, mmm*2fat>5 

[0 0 7 9] -CO^ptd-r-S^^lrJiD, »J#PS§4 1 



-8- 



(9) 

15 

mmm*2frtb5<Dmmm&i%\z.$£$Li, > exor 

Uwttl^Sixfcj^^tt, MMK4 ltt, aSS£ 

2 5 ^g^m^^t < -re jt 5 »rM»pr* r fc 

[0 0 8 0] «ilffittffl|Hl»3 5 0ttmco^r 

KM?-*. «d:«it«»6l!:A^Six5ttltl«»#(b) 

^iil/cFF 5 3fflA(k)#{ti*£*X'5o 

[0081] ^7^v^ 5 2-e&m£titt*+v- 

*-r63ij^^5 4^5>5 6KJ;!3 3/4*Ps/*a§5S 
S-fr^tL^^ (H6^-r(l)33Ctt(n)) , FF57C 

^ML^>X^FF 5 7ttlA0n)Xtt(o)£ UTHJ^ 

[0 0 8 2] EXOR58fi, FFtfcW53£F 

F 5 7a*7£«;tt:«U F F 5 3 mt) t F F 5 7 ttl^J 

thZ^ZTrrrm^Z. FF5 3titfj£FF5 7fcB;fc&j&s 

[0 0 8 3] BP*>. g®S^2^e> 5C0igjH@:^IEU^ 
S^KI*. FF 5 7ttJ^dS0 6O(m)iC^-rj:5<C^n 
ytm^tteZtLft, FF4 4tB*(k)o^Dy^fif 

yfiDmnft— Ifc-rSo -€rOfc#>, EXOR 5 8 50 

»»4 1 jca^-rso 

[0 0 8 4] -;£t\ ^a«^|g»-e«ffiiB^2^c ) 5 

Stelctt, FF5 7ffl*ll E6tc^-r(o)t^i-J:5 
tt^ojx^fll*fcft9, FF5 3m^(k)^r-i5cU^ 

\i\ z<Dm&\zte s EXOR5 8H, mmm*2frb5 

U «tt«^*#v^»S:Srr«^SrW#»4 1 

[0 0 8 5] r^J: 5 \ZTZZt\^£ V , MIPB4 1 
tt, ii^-l L 2 75>^5 0ii^^^{c:^tiL, EXOR 

mum* i ^ta*sixfc»^(ctt, «j#p»4 1 asg 

S^P 2 a*<b 5 eoSS£ffiSr/h$ < -T6 <t 5 KS'jap-r * r t 
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[0 0 8 6] M4N»4 1 <£>Pj£, iffCo^T, 

V , M«W4 1 ttu fifflMA^iffi^ 12 0. Jgfct 1 2 
1. 12 2, ^yfyfi 2 3, 1 2 4 , fMWWEfcti* 
S^12 5, ^-^-1*fflA^*^6 0, ifn^fflAA 
^61,^^6 3, 6 4ia^M^^tl/^ 0 
12 0, StfC 121, 122 x t 

ti23, 124, mmi&mtiffi* 1 2 5 «h 1 2 -ra* 

l^^LPF^fUCT^^ 

[0 0 8 7] ^<-«|fflA^ig^6 OKfi, EXOR 

5 8^e>u*s^/tflr*?5SA**ix. aiiffi^jE^-efc 
se*^-r«*dSA**tLTi^patt, ^yf6 3^ 

OFF^ii:iot^$ 0 -t LT, t-/<-tttBAA 
0ICEXOR5 8^feji5gffl!dS/hSl>BS:^-r« 

[0 0 8 8] ^P^IHAM^e 1 {Cfi, EX 

or 5 i^hmti^tiitm^Ktt^in. mmmfriEft 

■Cfc5B*^-r«*dSA*Six-Ci/^iatt. *>f y^6 
4^0FF^itio-rv>6 0 -^ut, ifp^tbA^; 

SH^6 1CEXOR5 l^e>«5£tt*S/hSt^BSr^-r« 
^A^StLfciS^fcirac. ^^^f6 4$:ONI:Lr, 

[0 0 8 9] «±<DJ:5^*»Mo*J6jgffi3lJ:j:-5* 

»«««^j:ixtf, ttimm&m$s3 4, stwsaisittiti 

^2^e>5^alj£tt^^b*»fflL, fHW»4 1-eX9i 
*^2*^5(OiS3ffi«*WJ«-r-5w^^-C#-5o ^^^c 

^ p y * lrMt6 ^ £ 5 0 
[0 0 9 0] ^/c, **M^*J6^iB3^J:SMM»«: 
^® J:ix^, je^-falSt*^ 2 ^ h 5 cogMfiSSrtiCffl 

^^r LTl/4^Py^fofit@(D'>7 hUfc^p^^ 
*4*t5:tm5, ^/t, tfrf21/4^P^^<5 
oWmu? h L/b^p^^SrS2p<f#coffiffi{cJ:oTa 

[0 0 9 1] tt*3, *»M<DHJfia5Jg|S3^*3t^tt. 

»5i»Hi8S3 4^gM^^r5^, «SSMtt)»3 5 0 
Hffi*^Sr3a-C«*Ufej6S, g^^-T-^rN^ (N : 2 
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[0 0 9 2] 

[0 0 9 3] ^H£J:*^fta«tt, gjKS 

^S:— ^ICih^SC^(Cj;t>, ^ d jy ^ ftj 

[0 0 9 4] *»W«-J:**»#:iS«tt % ftriS® 

Xtf«iIjg«Ui»*|Rl*, Sic. gj^SS^coii 

[ia 1 ] *ft*A<nmm<Dmm 1 ic j: s^*»i$aoi§iK 
[H2] ttw<onrn<Dmni\zjLZ*m#mm<o*4 

[0 3] ^n^lB|omi2lcj:5¥«ft:«EBoiSK 

[0 5] 4«n^ltlfe^Stt3lcJ:diNi{*;ttBtir)IBK 
00)— flfJ*r*LfcH-C*>6. 

186 1 *»W<0*J»0»|B3fcJ:52|i»fl:JSji©^^ 

^ v^y- hia-e*>-5 0 

[0 7] *»M«o*lfi(0»tt3lJ:J:5^*»«io«Wi 
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